p RELIMINARY work at this laboratory indicated that lambs are born with a low plasma vitamin A level. Similar results have been reported by Pierce (1947) and Pope et al. (1949) . In the preliminary study a correlation of 0.39 was found between plasma vitamin A level of lambs at birth and birth weight, of 0.38 between plasma vitamin A level of lambs at 10 days and average daily gain from 0 to 10 days, and of 0.42 between plasma vitamin A level of lambs at 10 days and average daily gain from 10 to 30 days. Eaton (1949) reported that lambs from prepartum vitamin A supplemented ewes exhibited higher plasma vitamin A levels than Iambs from control ewes at birth and 30 days of age. Since that work little research has been reported on the effect of prepartum supplementation of brood ewes with vitamin A upon the survival and performance of their lambs.
The experiment reported herein involved the 40-day oral prepartum supplementation of pregnant ewes with vitamin A and the supplementation of newborn lambs with vitamin A and treatment with iron dextran. The major objective was to determine if these supplements could increase performance and survival of lambs, especially during the first few weeks following parturition.
Experimental Procedure
Starting 10 days prior to the breeding season the ewes on permanent bluegrass pasture were fed 0.5 lb. per head daily of a grain mixture consisting of equal parts of corn and oats. This flushing practice was continued for 4 weeks. Because of limited pasture, the ewes were also fed 1 lb. of alfalfa hay per head per day from the beginning of the flushing period in the first trial and 2 lb. per day after October 2 of the second trial. Starting approximately 6 weeks before lambing, the grain ration for the ewes (equal parts of corn and oats) was gradually increased to 1 lb. per ewe per day. In addition the ewes were fed 3 lb. of legume silage and 2 lb. of legume hay per head daily. After lambing the daily grain ration was increased to 1.5 lb.
In the first trial 32 Targhee ewes were individually treated daily with vitamin A 5 in capsule form administered orally, starting 40 clays prior to expected lambing and continuing until each ewe lambed. The control lot of 33 Targhee ewes received no treatment. The dosage level was based on 100,000 I.U. of vitamin A per day to the average weight ewes (154 to 162 lb.) at the time supplementation began. As the weight increased or decreased from the average initial weight by 9-lb. units, the vitamin A level was changed by 5,700 I.U. accordingly. The ewes were weighed at 7-day intervals, and the new treatment levels were started the day after weighing.
Lambing extended from February 7 to March 10. Each ewe and her offspring were kept in a lambing pen for at least 1 day. The ewes and lambs were kept in the barn until the lambs were weaned at 90 days of age.
Lambs from each ewe treatment group were randomly allotted at birth, by sex and type of birth, to one of four treatments: (1) control; (2) 25,000 I.U. of vitamin A orally in capsule form; as soon as possible after birth (prior to nursing) ; (3) 225 mg. of injectable iron dextran 6 at birth and again at l0 days of age; and (4) a combination of (2) and (3).
All lambs were weighed at birth and at 10, 30, 60 and 90 days of age. All weights, except for birth weights, were taken at approximately the same time each day. The lambs were not kept away from feed and water before weighing. Lambs were docked at 3 days of age, and all male lambs were castrated at 10 days of age. Blood samples were taken from each lamb at 0, 3, 10, 21, 40, 60 and 90 days of age and analyzed for oxyhemoglobin and hematocrit, and for plasma vitamin A in all but the 40-and 90-day samples. Initial blood samples were taken before the lambs had nursed.
Blood samples from all ewes were taken at approximately 40 and 10 days prepartum and at 10 and 40 days postpartum and analyzed for plasma vitamin A, oxyhemoglobin and hematocrit. Colostrum and 10-day postpartum milk samples were also obtained and analyzed for vitamin A.
In the second trial 147 Targhee ewes were allotted on the basis of age, weight, date bred, sire used and prior performance to three lots of 49 ewes each. Six rams were used for field breeding starting September 10. Starting 40 days prior to the first expected lambing date, ewes in Lot 2 received daily supplements of 52,500 I.U. of vitamin A (about 316 I.U. per lb. body weight), while ewes in Lot 3 received daily supplements of 105, 000 I.U. of vitamin A. The supplemental vitamin A was mixed with the grain ration. Lot 1 served as a control. The supplementation for each ewe was discontinued IJpon lambing. Only lambing percent, survival and growth data were recorded for this trial.
The procedure described by Evelyn (1936) was used for oxyhemoglobin analysis. Plasma vitamin A analysis was conducted using the method of Kimble (1939) . A micro-hematocrit method was used to determine packedcell volume (hematocrit). The method used to determine vitamin A in milk and colostrum was essentially that of Boyer et al. (1944) , as modified by Hibbs et al. (1949) . All data were subjected to statistical treatment using least squares analysis (Harvey, 1960) .
Results and Discussion
Trial I. In considering the effect of 40-day prepartum treatment of ewes with vitamin A at the dosage level used, it should be remembered that the ewes were not depleted of vitamin A. Rather, these ewes were maintained on a level of nutrition at or above recommended requirements (N.R.C., 1957) throughout the experiment.
The independent effect of ewe treatment caused the plasma vitamin A level (table 1) for treated ewes to exceed control ewes by 13.66 mcg./100 ml. (P~.01) at 10 days prepartum, by 4.86 mcg./100 ml. (P~.01) at 10 days postpartum and by 2.22 mcg./100 ml. at 40 days postpartum. At 10 days prepartum the plasma vitamin A level for control ewes ranged from 25.50 to 46.50 mcg./ 100 ml., compared with a range from 38.40 to 81.60 mcg./100 ml. for the treated ewes. The average plasma vitamin A level for control ewes increased 2.26 mcg./100 ml. from 40 days to 10 days prepartum and then remained nearly constant during the two postpartum samplings. Since vitamin A supplementation stopped at parturition, the higher postpartum plasma vitamin A levels of treated ewes is thought to be the result of increased blood levels and body stores from the prepartum treatment.
Prepartum supplementation of brood ewes with vitamin A did not significantly affect oxyhemoglobin or hematocrit values (table  1 ) . The lowest oxyhemoglobin and hematocrit values for both groups of ewes were at 40 days postpartum.
Vitamin A values for colostrum and milk from control and vitamin A treated ewes are presented in table 2. Colostrum vitamin A level of the vitamin A treated ewes was 129% higher (P~.01) than the value for control ewes. Of the 24 vitamin A treated ewes, 13 exhibited colostrum vitamin A levels above 1,000 mcg./100 gin., while only four of the control ewes had levels above 600 mcg./100 gin. The average colostrum vitamin A level for the control ewes was nearly double that reported by Pope et al. (1949) .
The number of fetuses that a ewe carried was found to have a significant (P~.05) effect upon colostrum vitamin A level. Colostrum from control ewes delivering twins had 46% higher vitamin A levels than colostrum from control ewes delivering singles. Colostrum from vitamin A treated ewes delivering twins had 30% higher vitamin A levels than colostrum from ewes from the same treatment group delivering singles. The development of twin fetuses compared with developing a single fetus apparently increased mobilization of vitamin A from body reserves of the ewe, part of which resulted in an increased colostrum vitamin A level.
Milk samples, taken 10 days after lambing, (1949) . Following consumption of colostrum and milk, the plasma vitamin A levels in lambs from both treated and untreated ewes increased rapidly to 20 to 30 meg./100 ml. and remained at that level to 60 days of age. Never- theless, lambs from treated ewes had higher plasma vitamin A levels than lambs from control ewes at 3 days (P<.01), at 10 days, (P<.05) and at 21 days of age (P<.01). At 60 days of age the plasma vitamin A levels of lambs from both groups of ewes were similar.
Lamb treatment had a significant (P<.05) effect on plasma vitamin A of lambs at 10 days only. Lambs treated with vitamin A or vitamin A plus iron dextran averaged 3.34 mcg./100 ml. higher in plasma vitamin A than lambs not treated with vitamin A.
Survival rate of single lambs from control and vitamin A treated ewes was essentially the same. However, a difference in survival among twin lambs born to vitamin A treated ewes was noted. Eight of the 16 sets of twins from control ewes remained intact at weaning, whereas 9 of the 12 sets of twins from treated ewes remained intact at weaning. Two of the three broken sets of twins from the treated ewes could be explained due to anatomical defects of the ewes' udders; however, none of the losses from the control ewes' twins could be explained in this manner. When these two ewes were eliminated from the statistical analysis, ewe treatment was found to have a significant (P<.05) effect upon twin lamb survival.
Ewe treatment did not affect significantly lamb gains; however, differences in gain were noted (table 4). Single lambs from vitamin A treated ewes gained more rapidly than single lambs from control ewes (17% from 0 to 30 days and 11% from 0 to 90 days of age). Twin lambs raised as twins from treated ewes gained faster than corresponding lambs from control ewes (17% from 0 to 30 days and 6% from 0 to 90 days of age). In considering gains from birth to 90 days of age, single lambs from treated ewes gained faster than single lambs from control ewes by 5.98 Ib. Gains of individuals born and raised as twin pairs from treated ewes exceeded gains of twins from control ewes by 3.06 lb. during the same period.
Lamb treatments did not affect gains significantly, even though some differences were observed (table 5). Lambs supplemented with vitamin A, iron dextran, or the combination of these two, gained faster than control lambs from 0 to 10 days by 48, 39 and 35%, respectively. From 10 to 30 days of age the increases in gains over the controls were 12, 24 and 14%, respectively. From 0 to 30 days lambs treated with iron dextran showed the greatest advantage in gains over the controls, 0.11 lb. per day. However, from 0 to 90 days lambs supplemented with vitamin A exhibited the most rapid rate of gain. The fact that an iron dextran supplement did not significantly affect rate of gain has also been reported by Hardman et al. (1959 ), Hanke et al. (1960 , Baker (1961) and Holz et al. (1961) . Carlson et al. (1961) , however, had reported that injecting newborn lambs with iron dextran significantly stimulated rate of gain.
Oxyhemoglobin and hematocrit values for lambs treated with iron dextran and untreated lambs have been summarized in table 6. Treatment of lambs with iron dextran or a combination of iron dextran plus vitamin A did not affect significantly oxyhemoglobin and hematocrit values until the lambs were 10 days of age. Lambs which had received iron dextran (treatments 3 and 4) were significantly (P<.01) higher in oxyhemoglobin and hematocrit than untreated lambs at 10 days, 21 days and 40 days of age. Similar reports as to the effect of iron dextran supplements on hemoglobin levels were made by Hardman et a[. (1959) , Baker (196i) , Carlson e t aL (1961) and Holz et aI. (1961) . Supplementing lambs with iron dextran aided in maintaining higher oxyhemoglobin and hematocrit levels than in untreated lambs from birth until approximately 60 days of age.
Trial 11. Results from Trial I indicated that vitamin A supplementation of ewes during late pregnancy promoted an apparent but nonsignificant increase in rate of gain made by the nursing lambs and a higher survival 
a Numbers in parentheses represent number of lambs involved.
rate among lambs born in multiple birth. The number of the ewes and lambs used, however, was small. The second trial was performed primarily to repeat the test on the effect of vitamin A supplementation of the ewe on lamb survival and growth rate, but with a larger number of ewes. Results from this trial are shown in table 7. Data covering weights and gains by periods from 0-10, 0-30 and 0-90 days were subjected to analysis of variance using sex, type of birth, sire and treatment as independent variables along with birth x treatment and treatment x sire interactions. The effects of treatment and sex on average daily gains were not significant; the differences shown are accounted for by effects due to type of birth and sire. Furthermore, no effects on lamb mortality were noted. Thus, the apparent effect noted in Trial I was not confirmed.
Summary
The 40-day prepartum supplementation of brood ewes with approximately 633 I.U. of vitamin A per pound of body weight resulted in significantly higher plasma vitamin A levels for treated ewes at 10 days prepartum and 10 days postpartum. Colostrum vitamin A level of the treated ewes was 129% higher than the value of control ewes. Ewes delivering twins exhibited higher colostrum vitamin A levels than ewes delivering singles. Vitamin A level of 10-day postpartum milk samples was 96% higher for treated ewes than for controls.
Plasma vitamin A level of lambs at birth from vitamin A treated ewes was 7.46 mcg./ 100 ml. higher than for lambs from control ewes. Although the plasma A level in both groups increased markedly after nursing started, at 21 days of age lambs from treated jectable iron dextran at birth and again at 10 days, or the combination of these two did not significantly affect daily gains of lambs from birth until weaning. Lambs treated with vitamin A averaged 3.34 mcg,/100 ml. higher in plasma vitamin A at 10 days of age than untreated lambs. Lambs treated with iron dextran had significantly higher oxyhemoglobin and hematocrit levels than untreated lambs at 10, 21 and 40 days of age, with the greatest difference at 21 days of age. In the first trial involving 65 ewes, an apparent increased survival of twin lambs due to prepartum treatment of the ewes with vitamin A was noted. In the second trial with 147 ewes, prepartum treatment of ewes with 316 I.U. or 633 I.U. of vitamin A per pound of body
